It is unknown whether participation in a neonatal randomized clinical trial (RCT) is independently associated with differences in outcomes. Our objective was to compare in-hospital outcomes between extremely premature infants enrolled in RCTs and those who were eligible but not enrolled in RCTs conducted by the National Institute of Child Health and Human Development Neonatal Research Network (NRN).
Methods | A retrospective analysis of infants at NRN sites between January 1, 1999, and December 31, 2012, was performed. Included infants were eligible for NRN RCTs and had outcomes recorded in the NRN very low-birth-weight registry (Generic Database [GDB] ). We excluded cluster randomized trials, trials of investigational therapies (to ensure that enrolled and nonenrolled infants were likely to be treated similarly), and infants eligible for the Surfactant Positive Airway Pressure and Pulse Oximetry Randomized Trial (a similar analysis was previously published). 1 We identified all eligible infants using trial screening logs. The exposure was enrollment in at least 1 RCT. Nonexposed infants were eligible for at least 1 RCT but not enrolled in any trial. The primary outcome was a composite of (1) death;
(2) bronchopulmonary dysplasia (supplemental oxygen at 36 weeks postmenstrual age); (3) severe brain injury (intraventricular hemorrhage with ventricular enlargement, intraparenchymal hemorrhage, or cystic periventricular leukomalacia); or (4) severe retinopathy of prematurity (≥stage 3 or treatment in either eye).
Secondary outcomes included individual components of the primary outcome, culture-proven late-onset sepsis, and necrotizing enterocolitis (≥stage 2). Outcomes were assessed at 120 days of life, hospital discharge or transfer, or death (whichever came first).
Using SAS version 9.3 (SAS Institute Inc), we explored the association between trial enrollment and outcomes using logistic regression with and without control for prespecified baseline covariates. All tests were 2-sided with P < .05 indicating statistical significance. Local institutional review boards approved all RCTs and the GDB. Written informed consent was obtained for enrollment in all RCTs. Informed or waiver of consent was obtained for the GDB, as determined by local review boards. Results | Six RCTs met the inclusion criteria. These investigated phototherapy, glutamine, nitric oxide, umbilical cord clamping, delivery room continuous positive airway pressure, and vitamin E. Of 5389 eligible infants, 3795 were enrolled in at least 1 RCT and 1594 were not enrolled in any RCT. Enrolled infants were more likely to be white and Hispanic and less likely to be outborn or to receive cardiopulmonary resuscitation at birth ( Table 1) . The primary outcome did not differ significantly between groups (68% in enrolled group vs 69% in eligible but not enrolled group; adjusted odds ratio, 1.08 [95% CI, 0.93-1.26]; P = .29). There were no differences in the secondary outcomes in the adjusted analysis ( Table 2) . Furthermore, the primary outcome did not differ between groups when analyzed by individual trial.
Discussion | Only a few studies with divergent findings have examined whether trial participation is associated with differences in outcomes in preterm newborns. 1-3 The present study did not find differences in mortality or neonatal morbidity between trial participants and nonparticipants. Similarly, meta-analyses of studies of adults and older children have demonstrated no significant differences in outcomes between trial participants and nonparticipants who were treated similarly outside trials. 4, 5 Extremely preterm infants who were eligible for RCTs were simultaneously enrolled in the GDB, providing a unique opportunity to assess the association between trial participation and outcomes. We included all trial participants in the enrolled group rather than just control infants because some RCTs were comparative effectiveness trials without a control group.
We did not directly compare outcomes of infants who received a specific intervention inside and outside of RCTs because exposures to some interventions, such as nitric oxide, were not consistently recorded in the GDB. One limitation is that maternal education and insurance status were not recorded consistently.
In a cohort of more than 5000 extremely preterm infants, important in-hospital outcomes were neither better nor worse in infants enrolled in RCTs compared with eligible but nonenrolled infants. These findings may reassure those who have concerns about performing RCTs in this vulnerable population. Abbreviations: CPAP, continuous positive airway pressure; OR, odds ratio. a Indicates those who were eligible but not enrolled. See footnote "a" in Table 1 for reasons. b Adjusted in logistic regression for gestational age, antenatal steroids, race, sex, multiple gestation, small for gestational age, cardiopulmonary resuscitation at birth, outborn status, and treatment center. c Composite of 1 or more of the following: death; bronchopulmonary dysplasia; severe brain injury; or retinopathy of prematurity at 120 days of life, discharge, transfer, or death. d Unadjusted P value calculated using the Fisher exact test and exact 95% CIs calculated for the ORs are presented to account for small sample sizes in some studies.
